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Dear Sir; 



I, Joetg Radecker, do hodiy state fliat: 
1, I am the sole Inventor of fltf abovwoteence patnu application. 
1 Before March 3, 2003, ! cwweivedof andr«h«*d to practice fce wbjectmatter ofthe 
above^efcrenee patent application. 

3. Belbfe March 3, 2003, 1 signed an mvewion disclosure form related te Hie above* 
rtfewiKepatentapplicatioa. Atof»Mfm^pie^)m^nMnamUM^ 
dates and otter material unrelated to proof of invention are masked oat). 

4. In Attachment A, I describe P~-«* inveaticu and provide rniwograpbs evidencing 
that thli invention wb* implemented prior to Maxell 3, 2003. Theinstdator atrnetimilBpiaadta 
the micregrepha were b»lt to Dresden, Germeny. 

I hereby declare that all statements made herein of ray own Icnowledge ore tree and that all 
statements made on infiwinstion sad belief iw believed to be true} and further that these statements 
were made with the knowledge that wffial fidse statements and die lite to made are pwHbable by 
fine or {raprtMnnwnt, or both, urate Section 1001 of Title 1 3 of che United States Code and that such 
wfflml fldse statements may jeopanfiae the validity of the application or aoypatant issued thereon. 
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Please forward In a seated envelope to a company representative Adm.nistratve F.le Reference. 

For coiS representative in charge of the hwentof s department please see: 

SXSliMnE^^ prop^W^rrMwnln^s/TP.CcnU.ct.pdf — 



First and last name of the inventor(s): 

Further details and signatures) to be provided on the lest page 


Number of inventors: 
1 


JSrg Radecker 

EnrtSIgS P-bSS? HDP processes on products w/o SiN-liner by implementing 


Disclosure date: 


protection barriers 





is the invention publicly funded? (e.g. BMBF, Ell-Sponsorship. ...) 
J2 no □ yes Public project number, title: 
Do any related internal R&D projects exist? 
Kino Dyes Project 

Did the Invention originate from an external project? (e.g. the application history, co-operation, ... ) 
|2 no O yes Project number, contract number, title: 



For the company's representative to fill in: 
Mr./Ms* 



Department: 

^nJflTthl^t^ time nmU for further action* within Infineon (examination for completeness within 2 Month*, 
dalm period: Germany 4 Months/ Austria 3 Months) 

The following documents have been read and the invention described within has been understood: 



Representative's signature 

Please forward to the IP responsible immediately due to statutory time limits. 
For the LP responsible in charge of the inventor's department please see: 



Department 



For the IP responsible to fill in: 
Mr/Ms. 

Date of receipt ; . rT __ 

The inventors ere to be 'informed ©f jncompletion m wrMng by tnc 
company's representative within 2 months from receipt 

The following documents have been read, found to be complete and the invention described within has been 
understood: 



IP responsible's signature 
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information on the description of the Invention (please fill out your answer below) 

1 . What technical pf ohlem(s) is to be solved by your invention ? 

2. How has the problem been solved in prior art? 
What are the disadvantages under the prior art? 

3. How does your invention solve this problem and what advantages does this solution offer? (please give a 
detailed description) 

4. What is the core of your invention? (i.e the basic concept of your invention) 

, s. Please provide precise embodiments and/or implementation examples and select the preferred one for 
your invention. (Full description, preferably accompanied with drawings) 

6 Please attach all documents known to you that contribute to the understanding of your invention as well 
as to the delimitation over prior art (e.g. publications, patents, copies of lab notebooks etc.) 



Research facility under IPAS BUS httn:Wfg.mchD.s iemens.de/lPAS/home/IPAS BUS.htm 

1 \ Voidfree aapfiB of Isolation Trenches (IT) is one of the most challanglng problems within the AA module 
for technology shrink nodes. Due to the shrinkage the Aspect ratio (AR) will increase. Layout changes 
will worsening the situation (MINT layout with segmented AA's vs. Checkerboard design with hn&«paca- 
stnjctures). All known HDP processes with conventional chemistries lead to voids starting at .AR-4 J Only 
one HDP based process variant is known which extend the gapfill process window up to AR-6-7 (shown 
on ARTEMIS VTC structures). An additionally F-based process gas is added during deposition for that 
processes With that additionally chemical etching component the redeposition and cusping at the top of 
the structures will be suppressed and the voidfree bottom up fill is guaranteed. „» AM » 
a prs^m occurs if products without SIN liner should be processed (is the case for the 90nm DRANP. 
Due to the interaction of the Fluorine species with the bulk Silicon (direct or via diffusion through AA-" 
oxide and/or undoped HDP-liner) Si„FA will be formed and lead subsequent to changed oxide quality 
(resulting in changed wet etch rates). This defects are clearly seen in BHF-decorated SEM s: 
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This weak oxide is touched by CMP and/or following wet etch steps and will be filled with GC poly and 
lead to GC-GC shorts. On the other side reliability problems (QBD) can be the result. 



u 




2 ) As noticed HDP processes with standard chemistry <Ar, He, H2 addition) reach their limit for void free 
Spffl at AR-4. Strategies to burry the voids down that they won't be opened by CMP are highly risky 
resDeeiallv for fixed abrassive CMP strategies with very long deglaze times). 

Sped problems with the F-based processes do not occur on products with integrated SIN liner (e, 
VTC ARTEMIS): 




But SiN liner directly prior the HDP deposition Oust after the AA-oxidation) ia forbidden for PTC products 
due to negative influence on p-FET transistor. 

3 \ Sv imolementing of suitable protection layers within the HDP deposition a barrier against the Fluorine 
° ASSESS Different mSeriais for that layer are imaginable (e.g. Si-N; a-Si; S£-C; £ Mh of them 
are produceable in-situ on the HDP chamber only with changing the gases during the single steps of 
deposition (highly productive, no Interfaces due to contact with atmosphaere). 
A typical process flow can be as follow: 
Source Plasma HeatUp 

first undoped biased deposition (as common for that kind of process) 

protection layer (as descriped) 

F-based deposition 

second undoped biased deposition 
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Silicon 



4.) integrated deposition of barrier liner to prevent Fluorine attack on Si during F-based HDP deposition 

6 \ using of any kind of protection layer is neccessary to enabling the usage of F-based HDP processes. 
For technologies w/o integrated SiN liner (just after the AA-oxidation) a sandwichdeposition (with 
protection layer after starting with an undoped HDP deposition) will be neccessary. First product will be 
the 90nm DRAM (target process for STI-fill is F-based HDP). 
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Information on the Invention 

1. What departments are interested in the invention? MDC UPD F /TDT 

2. Earliest date as of which onwards the invention was continuously developc 

3. Has Invention disclosure already been submitted on a related subject? 
El no □ yes Invention Disclosure number: 

A Has the invention already been examined (test performance, sample production)? 
□ no El yes DzteWmm Results: positive 

5. What products is your invention applicable to? all products with deep IT and therefore high AR (e.g. 
DRAM</-90nnn) 

6. is the use of your invention planned? 

, Dno Eyes When?«l»* Where?: 90nm DRAM 

7. Has any product been delivered Incorporating the invention; is any delivery intended; or has the product 
incorporating the invention been offered for sale? 

El no Dyes When?: Product name: 

8. Has any information relating to the invention been publidy released or is publication intended? 
EJno Oyes When?: in book, journal: 

g. Is a disclosure of the invention outside the company planned or has a disclosure of the invention outside the 

company already taken place (reserved or unreserved)? 

El no E yes When?:«BWI^»> Where?; V^iflMPN^ 

10. If yes, have any agreements been concluded or is conclusion intended (e.g. non-disclosure agreement)? 
□ no EI yes When?: 

Please answer the following questions: 

a. Equivalent alternatives to the invention: 

El are practically Impossible 
) G require considerable effort 

□ are viable without Bny problems 

b. A competitor's interest In the invention is: 

□ moderate 

□ low 

c. To show infringement of the invention by a competitor is: 

□ easy 
El difficult 

□ nearly impossible 
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Personal Information 

For mnn» Hian 4 Inventors plea^a use an additional form 

[pfc™^ With whQm the attorney .hall correspond under number 1!) 



1. Inventor 



2. Inventor 



3. inventor 



4. Inventor 



Name: 



Radecker 



Maiden name: 



First name: 



J&rg 



Personnel number: (please see company identification card or pay slip) 



Academic PegreefntlefFrofession: ^ 


1 


Is this your first invention disclosure? • [ r _ _ 


Kin* Hives Dno Dyes Dno Dyes IDno Uyes 

At the time of Invention: Were you a student, trainee, graduate student, or PhD student? (please attach a copy 


WltHflVW . r— ==- 

H no Dyes |Dno Dyes 


□ no Qyes □ no Uyes 


Occupation/Position witnin ine company. w»i»n _ ■ 

nrocess engineer ' 1 


If Infineon Technologies A 
exist that regulate the rights 


G is not your employer, please name your current employer. If any agreements 1 
to the invention, please attach a copy of the contract/employment agreement 

i i 


Department: (please give ft 
MDC UPD F 


ill title) 

1 i 1 



Location: 



DD 



I 



Phone/Fax: (including country cod9) 



++49-351 -Mft 2286 



E-mail: 



joerg.radecV:er@infineon.c 

om . , 



Nationality: 



german 



Home Address: (Street and number) 



Baumstr.Q5 



Zip code and city: 



01099 Dresden 



Date of Birth: 



09/22/1970 



i 



What share of the Invention do you hold? 
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100% 



% 



% 



3. Inventor 



1. inventor I i.llw«ntor . I7SS£« 

■„.nn 



4. Inventor 



□ yes 



!□ no Dyes 



□ no Dyes 



Was the invention 
developed in 

El a. DA 



a. your field of work? 



[ □no 

b. a different field of work of your employer? 
_ _ 



n a u o , n a Ob. 



In no Dyes I np Dyes - 



□ no □ yes 



[□no 



□ yes 



□ yes_ 



m 



no 



□ yes 



Reasons: 



To my/our knowledge no other persons are Involved in this Invention, 
(respective signatures of all inventors) 
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